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AB * PURPOSE : To provide the waveguide type optical switch which has good 
operability and is excellent in terms of insertion loss and the 
process for production thereof. 

- CONSTITUTION: A buffer layer 14 and a second core 5 are disposed on a 

substrate 9 and first cores 8, 13 covering this second core 5 are 
disposed on the second core 5. The width of the second core 5 is set 
smaller than the width of the first cores 8, 13. A mesa-shaped 
conductive medium layer 3 corresponding to an electrode 1 for the 
optical switch and an embedding layer 14 around this layer are 
disposed as clad. An SiO(sub 2) film 16 and the electrodes 1 are 
disposed via a cap layer 2 on the conductive medium layer 3. An 
electrode 10 is provided on the rear surface of the substrate 9. Since 
the second core 5 can be patterned before the first cores 8, 13 are 
grown, the common formation of the second core 5 with the light 
input/output parts and the optical switch part is possible. The 
coupling loss in a butt joint part is thereby lowered and the 
crosstalk is suppressed. 

- COPYRIGHT: (C)l993,JPO&Japio 



09)B*@*iifrT cjp) (12) & §f| 4^ |^ Q ^ (a) (.lm&fr&m&M&n 

#11^5-249508 

(43)&BJIB ¥j£5*F(1993) 9j|28B 

(5i)int.cL 5 mmn FTftmm&St F I ttHm^ttBr 

G 0 2 F 1/313 7246-2K 



sasnf* ntxmom.M± 9 h) 



(21)tbS#^ 


^fSI ;s I z 4-50762 




000004226 












B*Htf!IfS*5£#y: 






(22)anaa 


4 ^(1992)3/1 9 B 
































B 




















ISA 












SWWmfflKrtW 1TB lH 




B 




















#® iE» 












*3sa5WfflEft#BT 1TI1S6^ 


B 


















(74)ftJSA 
















6< 



(54) iftwm&m wmfmftm v+awtvw&jiti 



(57) atm 

[fltJ$] M9±l:A'777ll4, ^237551 
1L. S23750±l:i2375i£ffioTll37 
8, 13^E1L, S2375©i5Sl378, 13 

tK©^«&RJf 3£^©£;b9ro«ji#-Jl 14^^57 

ITS iOjI16 til 1 <£SEB-T *. S« 9 <£>T® 
0*afi!»t*. 3S1378, 1 3£j&S£-y--g>mJ 
3 7 5 Z/t? — ->ifT'%Z><DT\ ^2^75^ 



to o> o 




4$IHj¥5 - 2 4 9 5 0 8 



Bfl^X-f y^tCis^T. flNE:J7H£. fffl(£fr>K:A 
*:-3&^«c<4:t>2^©37'jiT«riJ-r*4:tt>»C, flft 
SB4>&< tfc2oro37l©5^. aS2©n7JI©i|i£ 
m©n7S©««fc!3t>8IK-r*i:<i:*>K:. fl(rE*2© 
nTB^fllBm 1 con7@OTffl(CIBfiL.TffffB^ 1 *3 

£Lfc£<h£#a£T£^K8§^7¥;X< y?% 

^T. mlaB^<<!:fcIl©37I*I^FfeL<« 

m&m 3 ] w^js 1 3»fctt 2 kib©©^^^ 

7J1K«#£WJ0LT. mfiBSfl 10Dn7ICIOTSt 
<t £ * S C i lc <fc 0 3tx -f y ? > ^ 3 =t 5 L 
fed iSteat-rsifHSHHBft*^ 7f. 

-1* y^SciJUT. WIS^/j:< ifc^l ©37g(c«SKS: 
SALT, ^<<tt>mt3mi©37«©ffll*f**^t: 
$ « n t \z J: 0 ftx -f y > ^Sff o «t ? tc^/sfc b fc 
d i *«f« 4*«K»3tX-f y 7-c 

*5^T. HfJf3««^Kg©iH$tfrfB^2©n7®©'llJ; 

[»**6] w^jgi 7i^u 5©u-rn^(riB«©i§ 

£W© n 7JI©/\* > H * + y -f^ft^ y * >if &ff o 

aktf*»*B»3tt^-f y?. 

[W*«7] »*3H6t-aa«Oi||j6KHBJtX-f y^K 
*5^T, ftX-f y^>^£fr5SI5#©iWf3Sg2©:37Jf 
ch^X-f y ? >^£fT P g6#EW©iftfBg§ 2 ©n 71 £ 
*MK:EM:Lfc;:<h*#a£T«i*ttK»3te;*'f y?. 

[»*3S8] fS*^l^£^Lfflf^6©Vim*McBB 
*fc©«ifc!8ffiMexi' jffCSHT. ME 2 
©&*©&# ggBK^T, 4>&<£t>ffi83lB2©n7 

[WJRJH91 M*JSl^^H)5*3S6©^-rn^(cf3 
«S©»&K»3ttX-f y^C^jt/iT. Hf(l3 2*©7 l e®feSS 
©&* Oft**t«{tr*»Bf TWE» 2 (Dnym&mTj 



ft Cat" 7 -fey tfc u i t TSiiSKMXl' 

1 0 ] If 1 L 8 ©<f»m*>»cB«© 

05 Hf(f3ai2©n7@^Xy5 1 >^tcJ:0^J5icL. 

Hnf3^2©n7P©±(3 t itI2©37fi£i5<i;5 
tcLTfll ©a7Jl£itfSU 

mrf3^1©n7«©±tc, lWHB*X-f y^ffl«ffi©ffiB 
3tX-fy 

[fg?B©ffNfflfclft(p§] 

[0 0 0 1] 

[g*±©fiJffla-»J #38Wi. /MCLT, SEK3«JE 
15 §SH^7^J;^{£»&&^&i8^7 , £X'f y7-*5<k 

[0 0 0 2] 

20 #if 3 -3 2 2 1 6 2^) OCSL. 
^•©A-A' IS*J;r/B-B' ^(C*3ttSK®ia&«-« 
0 1 1 $5£Ztm 1 2 KItST. 
[0 0 0 3] Sf, ilOtill tCOUTt&Bflf -5. 
Cut*, ItepffliJWS. 2lip' - InGaAstt7 

25 -/B, 3«p- I n y KS. 4 «¥*fii^14 I n P 

«56ji^gT-a&-5. 5«/\*>H^-vy7ffiSl. 3(im 
©InGaAsPlt^O, ^237l«t5. 6 
lilnPIyfXhyT'I. 7ttInGaAsPlyf 
X h y 7®. 8 « I nGaAs/I nA 1 As V>F — 

30 7^fiS^-#F ( i — MQW) JpT-ifcO. ^137M 
CCTtt. Jt^-I'y^^^ftffififi* 1. 5 
5«m, MQW10X+xh>t:- ^i^fi* 1 . 44/1 
mtt§) . 9lin ( -InPi, 1 0 « n ffiiJttHTcb 

35 SS, I IttftX-fy^ffi. I I I tiffi^Tt^zSBT-^ 

So 

[0 0 0 4] CdtCSL&5feK«©«ifPJSfflCOl»TKi 

[0 0 0 5] ^&7t©Jf*-7jl^©MQWJ18^©PflL;iA 
40 46^^^:^ <-r-5feS6(C. MQW18HM0. 4// 
mifiif < t/Tt>5. ^zS^©«*r6]IC*3ttSgflDjA 
3 7g5£i2ttT«#fa©@#T^££i;£ 
•&-5C<i:^ e k0fT : oT</^o pfflijm@l iiniiil 0 
tlfcmmtp- InP|3tn-lnP|9$ 
45 ^LTMQWS8(Cf^ffl-T-5. -5-©«S*, MQW® 8© 

[0 0 0 6] 012li01OCB-B' ^(C*5lt-5|grS 
iaT*-5). — mz, MQW18B1. 5 5Mm©Kjf1sig 
50 StCi3l/^Tt>j§K7t©GflBJfl^*^#t'^c«6. ftX-f y 



- 2 - 



ftfflW- 5-249508 



I, III) ©3 7JItCt;m>K^y7 P zfcS^MQW 

m 8 ©it -> h > e- ? o fc$sw;m© *>©£# 

^5ii^iiLl>. tCT. El 1 2 -C«A^^iSSS 
I tfcB^^&SS I I I ©S1371 1 3tg2a7i 
1 1 £LT, A*>F3r J r-;/7 P i£fiAU. 3 m mtMQW 
Jf 8©X*v-h>kf-^8cfi (1. 4 4(im) iOfcS 
IWnGaAsPSfflU, £ft'S>£?fcX'f u/^SB I I \Z 

mmms (A7h^a-f>n lt^*. &*3, 12a 

Jf 1 1 Wiy hXy^>^tt«-e«ffr*fc«)C^K 
& X 3/ ^X h y ^IT $> -5 . 
[0 0 0 7] 

«&gs i *j«fcz/m^^*ssgs i 1 1 ^Ttx-r y^an 1 

fR«A^««t. Affl*3t^SSl, I I It)K^7f 
SB I I tOAy hva-f >HSRJCtt. H 1 2 (c^T J; 5 
(C, InGaAsPil37113l:^:**«4W 
foT, X7fXh7/il2^LTMU;I 
nGaAs Pi237il 1 Cfe'viWKf 0«e.^) 

h-^a'f >hgBC*3WS InGaAsPi237ill 
W^->^S«<ft4. SSK. 3ttAa*»I, I 

I I © I n G a A s Pf 2371 1 1 teftX-f u/^gB© 
m2n7H5<i:«SiJco«^tc/t^-x>^-rsfcJ6. Ml 

23711 1 t 5 0«f^«t*f6jfC*^Ttf6O<«^ 

*->»«S&<fcttAfflaft*«B& I , I I I LKX^ y 

JR^iflI0*-S.^«7 l e7.'f y^©>7 OX 1 — f&&9MtU 
t'SlDSItttS. 
[0 0 0 8] -E-iT. *^HJ<OgW«> utl^CffliS; 

[0 0 0 9] 

*fc«6tc. »#:«l©5S9Jtt. S«t, K*«±(C@HM 
$tim<tfci'7 7 HB*«kZ/37JH**-rs^& 
< tt».2*©3t*«K4:, tt^Et <£ t> 2 

<t:*#-r?.^S§^7 l eX'f 7fC*^T, fjfB37Jf 

(B^5tMCS^oAc^j:< tfe2O03 71TfflsJ 
tsitfci:, itfftBi!>&<£fc2c>©3 7JI©5-£. SI 
2©3 7Jf ©if§£Sil 1 ©3 7JS©iH<fc 0 *>#K T<2> <h <h 
iWfBfg2©3 7Jf £itfJfBSI 1 ©3 7J1©T»;:6B 
iLtMES 1 *3«fctf»§ 2 on 7«<Offi*Ifi»cH«r*S 

[ooio] mxm 2 ro^Bjtt, i^^jg 1 8Ett®%&tt 

ffi^X-f y^K&t^T. mffB4>&< tfclil 1 ©3 7Ji£• 



^fi^ : #7 H t>L< tt^-fiffi^ 1 #F/^i:^l^7 l 6^x/)^ : $: ; fi"i" 
[0 0 1 1] W*3S3C05gBjtt, Bl**l*fctt2lce 

tfeMESl ©3 7®lcm#^EniQLT. lWEgSl©3 
7)l©B#r^£^{b£it&;i<hl::£9 7fcX'f y^>^* 

10 [0 0 12] W#JS4©3Sipitt. Wf*3«l £Ac«2tCfB 
*&©«&& J§M£X-f yfC^HT. m&'>ts.< tfeJBl 
©37li:iIMALT. '>&<<hfcff!fBltll©3 7 

15 [0013] ffijftg 5 ©38BJ«, f9#jg 3 

8f*X-f7fi:*5^T, mfia«m«MB©ill*SfIfBfl 
2©3 7/f©i]®=fcD*>J£< LT, Epjjam^tagj&Ttt© 

20 [0 0 14] a*#JH6©$89§tt. HSfljlftHLSOU 

? >^£fif o Mft&W-<D n 7 S ©A* > h* * -v v T^ftX 
y ? > y sff 3 n 7H ©/t > K =^ y ^ J: 0 t> 
JE< lfclt^#itn. 
25 [0 0 15] tt*lH7©SS91tt. ffi*3S 6 {CfB*©^& 

fJtBMl 2 © 3 71 £*fcX-f y ? >^£fir 5 8P»£t^O«| 

[0 0 16] «#JH8©B91tt. f*fll&^Lf*« 
30 6 ©^-rtl*MCia«©^EiSK^X'f<y^{C*3^T, if) 
!32*©^jftB&© ; &*©tt^OSBtC*3tiT, '>&<£ 
*>fjfBf§2©3 7Jf ©*B£j£< LfcC££«l#a£-f3„ 

[0 0 17] tt3fcJB9©BHltt. »*3SlJB:^Lffl»*3S 

6 ©ui-f n*wci2©©3SffiK^x-f y^fcistiT.. fld 
35 ib 2 ^©^^©^ o&mifi&ittzMffi-emv&m 

4. 

[0 0 18] fjj*igl OW^B^tJ, i*fll^l,JL8© 

fBm2©371©±«C. ^^Sl2©3 71$S5<k5fC 
LIS 1 ©371S:l#fSL. WfBSI 1 ©3 7lO±i:, 
WSBTtX-T-y^fflmSOfiSlC^JtSbT, MIB^^-yK 

45 4C<i:?rit#ai:t-4. 
[0 0 19] 

[fPffl] *58WfC«tntf, ^73l*]©7tK^iiis6«rfT3SI 
2 371^1 3 7ffl©TfC|HBbfc©T, XtHtl9tm 
ftSSt^X-f -v^Si5©SI2 3 7BIS» 1 37i^^t 
50 4BfttC/t^-x>/7 r -r2.Cl£tCj;0SS2 371<&7 , eAtii 



- 3 - 



f$P*fl¥5 - 2 4 9 5 0 8 



[0 0 2 0] 

mmwi uy\zmm^mi,x^m<Dmmm^mm 

[0 0 2 2] (^SS0iJ 1 ) 
■ 01O«t5l:, n 1 -InPSS9^)±t:n-InP 
Ay77ll4, i2 37^«n^I nGaA 
sP (;OF*t7^Ml. 3 /zm) »5£*f*Ljfc 

Xy5P>^fcb<teF^x^>^f;:J;90 2 

n- I n PI 1 4tfX.y3 L X h y^MKOVMt: 

AtH** I, I. 3tffi*SPl I ifcubfcO* 

[0 0 2 3] ■0 2©«t5l:, n-InP/b77ll 
4fe«ttfS2 37 5©±l:, S2D75^ffi5 
fill 37<tLTOy>K-yi nGaAs/I nAlA 
s MQWJI8 3r*fi8rrs. CcoPf, A777H 

4<!:S2 37 5©±l:, 7 > H-^ I n P V 7I 
tlt»<«8lLm MQWl8S*fSLTt>ck^. 
^t>\Z, InGaAsPX7fXh7^i7, MM 
gchLTOp- I n PI3, p^InGaAs+f; 

2 ft*StL&«, S i 0 2 lGSitSIU 7tM^ 
yXM7^MUci, 1^ 2 5 Si 6, 

1 7 *Xy^>i/{C«toT3ieA-f y^/HSffitfV^— > 

I nGaAs PX-^X h y 7 <Dmm<D^{£<D 
BW&fflZ-Z>tctb\Z. MQWi 8 d: I GaAs PI-;? 
Xh 7 yi7 i<0M»c I n PJBS#«LT*3^TfcJ: 

[0 0 2 4] ■dOct5^UT#&n&7* M/yX h 

^^^124 H7-fX7f>mWx7 hx 7 f> 
^LT*-tJ-£fl2/£T£o C1C0B#, InGaAsPB7# 

[0025] !7thl/yXM7 £|»5&U EI4 JC^k 
■TckptZ, -^OfgttS i0 2 7X^1 6S7X?CU 

I n PJf 3cD£;b9£F e H — "7* I n P&£¥iei5H4ME 



I^S^^y > K— y I n PtSL£<Dm#>&&m4~(:M#> 
jA£i\, mStZ&^T\$. MQW18^X<7? 

«<D*Kl38U -?-<Offi<7)SB»tt|»56LT, MQWI 8 (£> 
Mffl"JtC/\ # >F^^u/^S^l. 3/!m(D i-InGa 
05 AsPil 3£Ay hv3-f>h"r*. 

[0 0 2 6] ISi 0 2 77?S»St*tit)l:, H' 
SfcSTcfcaK:. n - I n Pit 9 ®ttz nil 1 0 £SS 
1L, p + - I nG aAs+t7yi2li:plil £ 

10 Xg&tf&o ai*5H4tta50A-A # «U£ 

[0 0 2 7] £T> B6ft ISOB-B' «8(3*3ttS 

mmm&^to z.n^x<Dmw£>£z£m6 

15 ftyWu/^an i. ^masn i i^iit^icm 
ct < —mm?-->tf$nxz> d , 3fcAart«i, 1 1 

[0 0 2 8] (BISECT 2)07 0 8 te#fgBJ<Z)fg 

20 2 CO^JS^J^^U, 0 7te£MJiEU 08BWA-A' 

JR»*««**apffl^5!y Hp - I n Pl3^»< LT 

25 [0029] (^ss^j3) 2*>\z. mm&iitz&tt&m 

"TciC'SK:, MQWJf 8<D±{;iS i 0 2 £>£^teS i N4 

illtLTOp- I n PJf 3&J;tf p f - I nGaA 
30 s *ty^i2 *J*fi£*T*1*S*J*U ^O^CD 
SlHKS i 0 2 7X^7 1 6£«3FU ®4fC^ 

35 [0 0 3 0] tt*. *«W©tti6K43^TfcL iii^ 
fctep* - I nGaAs^t7yi20fi^2375 

[0 0 3 1 ] fg2 ZIT 5<hlTH m*<D/*> H 

* t y ^»fiO I n G a A s P*8ffl pflitftS^ S£ 
1378 t|5lDMQWl$y VH-^TSfPbt^H- 

J:0i$M^X^7f>miTt^ S 
50 [0 0 3 2] &±<DmMMXte, i-MQW!8Wi 



- 4 - 



ftmW- 5-249508 



Jl'/A'UJtLt I nGaAs/I n A 1 A s &m^fz 
ff, I nGaA I As/I nA 1 As^I nGaAs/ 

1 nGaAs P^WflUCO^^T'fc J:^. 

[0 0 3 3] Iin78iLTIt MQWfH 

sa bt'M < t i n 7 s (Dmmmzmitz ■&* ± 

[0 0 3 4] ±m\stzmiM&lX'\t, S1£9<i:LT 

n f - i n pmfa&m^fzm&iz-D^TmwLtzfr, p 

- I n PIfi^¥iaWtiisSfflnfc*^i:t»*58«* 
[0 0 3 5] >6»»ISOft*«0«C*t»Ttt, m 

2 n t 5 <vm&ii:< -r -s. c ttct oytnm c&tb&& < 

[0 0 3 6] a&SHttSfc. Affi*5t#iftK©tBl n7 
1 3£xy^>^t;:£D&<TS££t>K:AUi;*J}fca£i£ 
88©lf£2 37 5 Sr-r— /WfcTSfeiffCj; D*S&7fc©X 

[0 0 3 7] 7 
[0 0 3 8] 

[0 0 3 9] *5SKt«k*l«, ^zfi^W^^^r^tC^t-t 

X-f •;? 1 ffl*lOiSi«)«^2 371J: <9 fcj£<-r 
-5> Z. Hz£ 0 9JiP«JEEi«&3t£©tiSf^ffl^«:fil^ 
f6]tc*3HTfeiSSJ&. 61T. ^237I£iSS<Mtr 
«»«EjW£<, #A»ife**<S<. 

[0 0 4 0] £6t::$fc. sMSmctftHr. *?mi*KJf 



[01] *%w<Dm i (DgimmzmwrzfzibcDWimm 

[0 2] 2(s:*W©»l <Z>£jfiWSBll3irr4fc«>©WfffiB 
05 tr&-5„ 

[0 3] *»WO»lO*ttW*KWT*fcii>©BfiSBI 

[04] *%m<n%ii(Dmmm*WiW-fz>tztb<»mmm 

10 [0 5] *«WO»iro*J(g«S:KWr*fc«6©»aH 

[0 6] *K9ia»B i <Dmmm&mw-r2>fz*b<DWiwm 

[0 7] *«MO»2 0^J6«*»lWr*fc*©WfBiH 
15 T-fe-So 

[0 8] *«WO»2©*Mfia|*IBWrafc«6©<SMfiH 

[0 9] *¥£wo>%3(D-£mmzmw-?z>tzsb<DWimm 

20 [HI 0] ^©SIJSWftKWrSfcA^WWBI-r* 
[ill] ^*^IIM^J^i^H^r-5rc^O»fffililT$) 

25 ^>o 

1 P <M«« 

2 p + - I nGaAs+t'y^i 

3 p-InP?5yHi 
30 4 In PH#>jA<^JI 

5 ^237 

6 I n PX7« hy^i 

7 I nGaAs Px^fX hy^I 

8 MQWI 

35 9 n + - I n PSS 

i o nmmrn 

1 1 ffi*«rrtf>*2 37 
12 nPXy^hy^i 

1 3 A*>y hvaOh^SSKJC^W^SlnT 

40 14 n - I n PAy77i 

15 37:* h l/vX H 

16 S i 0 2 

17 7* h h 

i 8 mmmRf&mmyxz 



- 5 - 



nmW- 5-249508 




me] 





.A. 






1 — f — 1 




^ 1 














—9 



- 6 - 



4$Hlj¥5 - 2 4 9 5 0 8 




[0 7] 



4 




[08] 




- 7 - 



ftfflW- 5-249508 



[0 9] 



18 

2 




5 



-14 

-\o 



[0 1 0] 





xxxxxxxxxxxxxxxxxxxxx;^^ 



8 

10 



- 8 - 



ftfflW- 5-249508 

[012] 



1 

, A \ 

4 


a 

, A * 


ID 

, , 

4 




i — ^ — - 

12 It 

, 


5 6 7 8 


, 

r" U 






^yy x y x x *x xK \ \ \ 





7a > v><Di^£ 

(72) ^bj^ fe- (72)^bj# ttrt mm 

SWCS^ftBHKlWlTlTB l#6*f B MIfftfflEl*lfl«IlTB l#6f B 

20 (72)f£BJ# jgffl it^h, 



- 9 - 



